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(54) PRODUCTION OF HOLOGRAM 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method of a 
hologram which can display uniformly bright image and enables observing 
image having unchangeable brightness and color from a wide angle. 
SOLUTION: In a hologram manufacturing optical system 1 in which a 
photosensitive member 30 is converted to the hologram by interference 
between a reference ray 16 and an object ray 14 transmitted through a light 
diffiiser 20, the light diffuser 20 is provided with a mirror 21 arranged in a 
direction approximately vertical thereto and further the photosensitive member 
30 and the light diffuser 20 are arranged by rotating by the same angle θ 
with an axis vertically crossing the center of the photosensitive member 30 as 
a rotation center. In this manufacturing method of the hologram, P polarized 
light or S polarized light is attained by inclining the polarization direction of 
the laser beam to be used at θ-5° to θ+5°. 
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0 l«04"i:^^C l^|tiI*>-:>T4"ll^ilX (^fflA 

A) \,z^\^ehmis^xm>\zmith-mii^hh, ^ 

5*a^<7A3 1 S^Sf^Sietc:<l#§S3t9 2i&^tc: 

[0 0 2 0] hz.hx, 09ict>v^t:, (t"i:^AciJii 
•5, Biiifc«LTSE^rtt$-#x5. i««i$-|HBg4"i:> 
fcLT^JW. mSS[<*9 4. #!S3t9 2^*K:|^0 

pifcT, #«!IBe9 2Of|fjti5i9 2 0*«¥1iiAAl±t: 



(3) 1^^2000-29374 

4 

[0021] ta!-5X, m^tw^PT'^-t.Srgji^.&^t 

^il^±\iZ-im^^J>.^^^h i S . 
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^i^-rS. ^>lfc04«, a3$-ajr|6j*^^.l/c«® 
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[004 5] -ecOS. fficO*n^^7A32. 33. 34 
t:jktLTt^^PET7-<;WA4 2Srfi!i#ttS. -ec^ 
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^^7AX:7y-y3±fc:*g®$-frl.^tT'. «^*3 8 
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5:PET7-{A'A4 2. 4 3T*S:'i«>. aiSS#38« 

IftMtfttWJt 3 8 1 ^m^-fh ^ t h . 

[0048] *Mo#fflmtov^-ciiHfrs. *fiai<o 

^1mz^\^xm^hmml^\m&6mmznL 
mmz^^-imixhh m2. m^mk) . 

[ 0 0 4 9 ] J: oT . mm^m^m^zm-hm<r> 

[00 50] ^tz, *0if»4. 4«:<0*a:r7A^ffl»!l 
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-y 3 <?5*r«**^> 2 0 OmmffmWZh h . 
[0056] SJ^iga-C'&^H 1 7~a 2 2 J: 

it«^-ej4, ±simmz}5\.^xmmx/mi)miz:m 

miz^ittxa 0 . 5 y^tmt^lzJ: «9S3K§ii:t 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture method of a hologram utilizable as a display which displays the 

image of a still picture, an animation, etc. by irradiating image light. 

[0002] 

[Description of the Prior Art] It comes, whenever it is shown in drawing 23 , and incidence of the body light 14 and the reference 
beam 16 is carried out to the sensitization member 30 using the hologram production optical system 9, and this is exposed. 
Thereby, the interference fringe formed of the body light 14 and a reference beam 16 is recorded on the sensitization member 30. 
Therefore, the optical diffliser 20 is recorded to the sensitization member 30, and this sensitization member 30 serves as a 
hologram. 

[0003] The hologram screen constituted from such a hologram is utilizable by irradiating the image light 390 from irradiation 
equipment 39 as a display 35 which displays the image of a still picture, an animation, etc., as shown in drawing 6 mentioned 
later. 
[0004] 

[Problem(s) to be Solved] By the way, a screen large-sized as a screen used for advertisement of display goods etc, in a 
showroom may be needed. However, in the manufacture method using the hologram production optical system 9 mentioned 
above, it was very difficult to manufacture a large-sized hologram by photography once. 

[0005] That is, although a large-sized sensitization member is required to produce a large-sized hologram, long duration is 
required for exposure of such a sensitization member. Moreover, since it was necessary to irradiate a reference beam to the 
whole large-sized sensitization member, there was a problem that reference beam reinforcement became weak and the exposure 
time became long also at this point. For this reason, there was a possibility of exceeding the time amount to which the exposure 
time is stabilized in a sensitization member and can stop an interference fi-inge, and there was a possibility that the manufacture 
yield of a hologram might get worse. 

[0006] Moreover, although it is necessary to use an optical large-sized diffliser in order to obtain the body light which can 
irradiate the whole large-sized sensitization member, manufacture of such an optical diffuser is very difficult. Furthermore, since 
the body light obtained from such an optical large-sized diffuser consisted of the diffused light diffused in the large range, it had 
the problem that reinforcement was weak and the exposure time of a sensitization member became long. 

[0007] As a means to solve this, these people proposed the method of making (1) sensitization member small, and the method of 
making (2) light diffuser small (Japanese Patent Application No. No, 349572 [ nine to ]). 

In the method of (1), as shown in drawing 5 mentioned later, it is possible to unify the holograms 3 1-34 of two or more sheets so 
that it may have two-dimensional breadth through a connecting means, and to constitute the hologram screen 3. In this case, the 
holograms 31-34 of four sheets are connected after being produced separately. 

[0008] In the method of (2), as shown in drawing 2 and drawing 3 which are mentioned later, it is possible to form mirrors 21-24 
perpendicularly to the optical diffuser 20. In this case, since the optical diffuser 20 is reflected in the above-mentioned mirrors 
21-24, the same body light as the case where the optical bigger diffliser 20 has been arranged which spread widely can be 
obtained. 

[0009] However, by the method of (2), when it combined with the method of (1), from the optical diffuser reflected in the mirror, 
sufficient record was not performed to the sensitization member, but there was a problem that a difference arose in brightness 
between the portions on which the optical diffuser was soon reflected in and was recorded. Consequently, there was a possibility 
that the problem that the image reflected in a hologram screen with the angle which an observer looks at becomes dark partially, 
or an amorous glance changes might arise. The boundary line of a diffusion board and a mirror was reflected in the hologram 
screen depending on the case, and there was a possibility of being in an unsightly condition. 

[0010] This invention was made in view of this conventional trouble, when it uses as a display, it can display a bright image 
uniformly, and it tends to offer the manufacture method of the hologram which can observe the image which changes neither 
brightness nor an amorous glance from a large angle. 
[0011] 

[Means for Solving the Problem] Invention according to claim 1 by interference with a reference beam and body light which 
penetrated an optical diffuser In hologram production optical system which records the above-mentioned optical diffuser on a 
sensitization member, and is made with a hologram to the above-mentioned optical diffuser A shaft which has prepared a mirror 
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arranged to an abbreviation perpendicular direction to an optical diffuser, and crosses a center and a perpendicular of the 
above-mentioned sensitization member is made into the center of rotation. Are the manufacture method of a hologram in a case 
of being rotated and arranged at the same angle theta, and the above-mentioned sensitization member and the above-mentioned 
optical diffuser are set to a manufacture method of the above-mentioned hologram. It is in a manufacture method of a hologram 
characterized by considering as P polarization or S polarization which leaned the polarization direction of laser light to be used 
theta-5 to theta+5 times. 

[0012] What should be most observed in this invention is using P polarization or S polarization which has the polarization 
direction in the range of theta-5 - theta+5 times as the above-mentioned laser light. When the polarization direction separates 
from this range, there is a possibility that an optical diffuser reflected in a mirror may become dark, and an image may become 
dark partially with an angle which an observer looks at. 

[0013] Next, it explains per operation of this invention. As for an optical diffuser used in a manufacture method of this invention, 
a mirror is perpendicularly prepared to this optical diffuser (refer to below-mentioned drawing 2 and drawing 3 ). In record of an 
optical diffuser to a sensitization member, although outgoing radiation of the body light is carried out from an optical diffuser 
and a part of this body light reaches a direct sensitization member, others reach a sensitization member, once it is reflected by the 
above-mentioned mirror. 

[0014] Therefore, the angle range of incidence over a sensitization member of body light becomes large, and body light with the 
same breadth as a case where an optical more large-sized diffuser is used can be obtained using a small optical diffuser. 
[0015] And in case this hologram is manufactured, an optical diffuser and a sensitization member are rotated at the same angle 
theta by making into the center of rotation a shaft which crosses the central point and a perpendicular of a sensitization member. 
By the way, physical relationship of the sensitization member 90 required to produce the hologram screen 3 of magnitude 
concerning drawing 5 later mentioned to drawing 8 by hologram of one sheet, the optical diffuser 94, and a reference beam 92 
was indicated. 

[0016] Moreover, in this drawing, as shown in drawing 5 mentioned later, when the big hologram screen 3 of one sheet was 
constituted using the holograms 3 1-34 of four sheets, physical relationship of the sensitization member 901 required to produce 
the hologram 3 1 of one sheet in it and the optical diffuser 941 required for this was indicated. 

[0017] In drawing 8 , the emitting point 920 of the above-mentioned reference beam 92 exists on the plane AA formed with the 
shaft 905 which carries out incidence perpendicularly to the central point C of the center line X passing through the central point 
C of the sensitization member 90, and the sensitization member 90. In this emitting point 920, it becomes an objective lens 105 
in the hologram production optical system 9 mentioned above. 

[0018] Moreover, in drawing 8 , it passes along the central point CI of the above-mentioned sensitization member 901, and the 
straight line XI parallel to the straight line X which passes through the central point CI of the above-mentioned sensitization 
member 901 is considered. A plane parallel to the above-mentioned plane AA is made into a plane AA 1 including the 
above-mentioned straight line XI (illustration abbreviation). In this case, the emitting point 920 does not exist on a plane AA 1 . 
[0019] The condition of having seen drawing 8 from the z-axis here was indicated to drawing 9 . A reference beam 92 needs to 
incline theta b times to a center line X (plane AA) toward the central point CI of the sensitization member 901, and it is 
necessary to irradiate it aslant so that it may be found from this drawing. Thus, in case the hologram 3 1 which constitutes some 
large-sized hologram screens 3 is manufactured, it is necessary to lean a reference beam 92 aslant and to irradiate it. 
[0020] By the way, in drawing 9 , it passes along the central point CI, and a perpendicular shaft is considered to a drawing. Only 
angle thetab which shows both a sensitization member, the optical diffuser 94, and the reference beam 92 in this drawing by 
making this shaft into the center of rotation rotates rightward. This condition is drawing 10 , As found in this drawing, the 
emitting point 920 of a reference beam 92 moves onto a plane AA 1 by rotating angle thetab. 

[002 1] Therefore, in case a hologram is actually manufactured, an optical diffuser and a sensitization member are rotated at the 
same angle theta so that it may mention above. Moreover, a sensitization member is made to carry out incidence of the reference 
beam on the same horizontal plane as body light. Since installation of hologram production optical system for making 
theta=thetab, then a sensitization member expose here can be made easy, according to this invention, a hologram can be 

manufactured to easy and safety. 

[0022] A cause of a trouble generated with such conventional technology is stated to details. In this invention, as shown in 
drawing 4 mentioned later, P polarization or S polarization which has the polarization direction in the range of theta-5 - theta+5 
times as a laser light is used. Drawing 4 illustrates the condition of having seen drawing 3 from a here. Suppose that laser light of 
S polarization which has the polarization direction like an arrow LO temporarily shown in drawing 1 1 to an optical diffuser was 
irradiated. Although this polarization direction is clearer than this drawing, it is perpendicular to mirrors 24 and 23. 
[0023] A case where it rotates at an angle theta as shown in drawing 12 is considered by making into the center of rotation a 
shaft which crosses the central point and a perpendicular of the optical diffuser 20 in the mirrors 21-24 prepared here at the 
optical diffiaser 20 and this, since [ in this case, ] the polarization direction of laser light does not change but is an arrow LO - a 
perpendicular direction (S polarization) - it comes out as it is. 

[0024] As such a laser light shows drawing 13 , the optical diffuser 20 is penetrated, and it is reflected by mirror 22, a case where 
the body light Ob is formed of this reflection is considered, and the polarization direction of this body light Ob is considered. As 
shown in this drawing, the polarization direction of the body light Oa until it penetrates the optical diffuser 24 and reaches a 
mirror 22 is Arrow La. However, since a mirror 22 leans the degree of angle theta, the polarization direction of the body light Ob 
reflected in a mirror 22 serves as Arrow Lb. That is, it will incline the degree of angle 2theta to the polarization direction before 
being reflected. 
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[0025] By the way, the polarization direction of a reference beam which reaches a sensitization member is the same as the 
polarization direction of a laser light from the first, and is S polarization. For this reason, as shown in drawing 14 , it is only the 
same direction component as the arrow Lc which shows a vertical component of Arrow Lb which can be contributed to forming a 
reference beam and an interference fringe among the body light Ob after reflection. That is, after it decreases substantial 
reinforcement of body light reflected by mirror and it penetrates an optical diflfuser, it will become weaker than body luminous 
intensity which carried out incidence to a direct sensitization member, and will become lower than effectiveness of an 
interference fringe formed from body light which carried out incidence also of the effectiveness of an interference fringe to a 
direct sensitization member. 

[0026] In this case, sufficient record will not be performed to a sensitization member, but a difference will arise from an optical 
diffuser reflected in a mirror in brightness between portions on which an optical diffiiser was soon reflected in and was recorded 
as indicated on the conventional technology. Consequently, there was a possibility that a problem that an image reflected in a 
hologram screen with an angle which an observer looks at becomes dark partially might arise. 

[0027] This invention uses P polarization or S polarization which has the polarization direction in the range of theta-5 - theta+5 
times as a laser light, as mentioned above. Therefore, it can consider as a condition of P polarization or S polarization also to an 
optical leaning diffuser and a mirror angle theta Leaning. 

[0028] That is, it can prevent that an image becomes partially and dark with an angle which was mentioned above since it was 
prevented that body light is reflected by mirror in this invention, and the polarization direction changes a lot and which solves 
and can prevent the generating in question, and a hologram becomes partially and dark or an observer looks at. In addition, with 
S polarization, although the direction of laser light polarization is leaned the degree of theta in drawing 4 so that the polarization 
direction of laser light may become parallel to mirrors 21 and 22, this laser light polarization is called angle theta(it inclined) S 
polarization by this invention, and the polarization direction (parallel to mirrors 23 and 24) perpendicular to this is called P 
polarization of an angle theta. 

[0029] As mentioned above, according to this invention, a bright image can be displayed uniformly, and it can observe from a 
large angle, and can manufacture safely, and a manufacture method of a large-sized hologram excellent in a manufacture yield 
can be offered. 

[0030] Moreover, although laser light used in a manufacture method of this invention is generated using a common laser 
oscillation machine, P polarization or S polarization which has the polarization direction in the range of theta-5 - theta+5 times 
mentioned above is generable by forming 1/2 wavelength plate to this laser oscillation machine. 
[003 1] It is the optical element which a wavelength plate gives phase contrast to a light wave here by the difference in a 
refractive index to a polarization component of optical crystal with optical anisotropy, and changes a polarization condition of a 
light wave. The 1/2 above-mentioned wavelength plate is the optical element which can change the polarization direction of the 
linearly polarized light. If incidence of the linearly polarized light is carried out at an angle of theta to an optical axis of the 1/2 
above-mentioned wavelength plate, the polarization direction of outgoing radiation light will turn into a direction to which it 
2theta Inclined to incident light. And Above theta is continuously changeable. By using 1/2 wavelength plate by the above, laser 
light which had the desired polarization direction easily can be obtained easily. 

[0032] A wavelength plate which obtains the above-mentioned function as the 1/2 above-mentioned wavelength plate using the 
optical anisotropy of optical crystal can be used. Moreover, a Fresnel rhomb wavelength plate using total reflection in an optical 
element can be used as the 1/2 above-mentioned wavelength plate. Since a Fresnel rhomb wavelength plate has the broad 
wavelength region of laser light which can be used to high power laser light and which can respond, its versatility is high and is 
especially convenient. Especially a thing for which a Fresnel rhomb wavelength plate is used as the 1/2 above-mentioned 
wavelength plate in this point is desirable. 

[0033] Moreover, methods, such as sticking on a film with adhesion material (for example, PTE film), for example, or sticking 
on big glass using a transparent and colorless optical binder as a method of unifying a hologram of two or more above-mentioned 
sheets, are mentioned. Moreover, as the above-mentioned laser light, light oscillated, for example with Ar laser oscillation vessel 
can be used. Moreover, as the above-mentioned sensitization member, a photopolymer, dichromated gelatin, etc. can be used, for 
example. Moreover, as the above-mentioned optical diffuser, ground glass and opal glass can be used, for example. 
[0034] Moreover, according to a manufacture method concerning this invention, a thing transparent as a hologram which 
constitutes a hologram screen is producible. In this case, a transparent hologram screen can be obtained by making the 
above-mentioned cementation means of a hologram transparent. The customers can be received to coincidence, projecting an 
advertisement etc. on shop windows, such as a department store and an underground center, or projecting required information 
on them at a window of a bank or a hospital by this, and a screen which serves as a mere transparence board at the time of intact, 
and does not bar a field of view can be obtained. 
[0035] 

[Embodiment of the Invention] It explains using drawing 1 - drawing 6 about the hologram screen which are the hologram 
production optical system used for the manufacture method of the hologram concerning the example of an operation gestalt of 
exarr^le of operation gestalt 1 this invention, and this manufacture, and the display constituted by the obtained hologram. 
Whenever it is shown in drawing 5 , it comes by this example, and by it, the manufacture method of the hologram screen 3 which 
unified and constituted the holograms 31-34 of four sheets so that it might have two-dimensional breadth through a connecting 
means is explained. 

[0036] The outline of the manufacture method of this example is explained. As shown in drawing 1 , the laser light 1 1 is divided, 
the separation light 12 and 15 is formed, one separation light 12 makes the optical diffuser 20 penetrate, and the body light 14, 
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and nothing and the separation hght 1 5 of another side make it with a reference beam 1 6. The above-mentioned sensitization 
member 30 is made to carry out incidence of the above-mentioned body light 14 and the above-mentioned reference beam 16 on 

the same horizontal plane, the optical diffuser 20 is recorded to the above-mentioned sensitization member 30, and each 
holograms 31-34 are manufactured. Then, it comes, whenever it unifies these holograms 31-34 and is shown in drawing 5 , and it 
considers as the big hologram screen 3 of one sheet. 

[0037] In this manufacture, as shown in drawing 1 -3, mirrors 21-24 are perpendicularly formed to this optical diffuser 20 at the 
above-mentioned optical diffuser 20. Moreover, as shown in drawing 3 , S polarization which rotates the above-mentioned 
optical diffuser 20, mirrors 21-24, and the above-mentioned sensitization member 30 at the same angle theta by making into the 
center of rotation the shaft 200 which crosses the central point and the perpendicular of the above-mentioned sensitization 
member 30, and has the polarization direction of an angle theta as the above-mentioned laser light 11 is used, this angle of 
rotation theta - hologram 3 1-34 ~ it differs by all. 

[0038] Hereafter, it explains to details. As shown in drawing 1 , in the above-mentioned hologram production optical system 1, 
the wavelength plate 101 is formed between the laser oscillator 10 and the beam splitter 102, and when laser light passes this 
wavelength plate 101, it becomes S polarization which has the polarization direction of whenever [ theta ]. Moreover, this 
wavelength plate 101 is Fresnel rhomb 1/2 wavelength plate. In addition, the above-mentioned laser oscillation machine 10 is 
Ar laser oscillation machine. And it oscillates from the above-mentioned laser oscillator 10, and a beam splitter 102 separates 
into two and the laser light which passed the wavelength plate 101 turns into the separation light 12 and 15. 
[0039] After making one separation light 12 with the emission light 130 with an objective lens 103, it becomes the parallel light 
13 in the off-axis-paraboloid mirror 104. Then, the diffused light is formed when this parallel light 13 passes the optical diffusion 
section 2. This diffused light turns into the body light 14. Moreover, an objective lens 105 is made to pass the separation light 15 
of another side, and it makes with a reference beam 16. 

[0040] The above-mentioned optical diffusion section 2 consists of mirrors 21-24 perpendicularly arranged to the rectangle 
which consists of ground glass, and the tabular optical diffuser 20 and this tabular optical diffuser 20, as shown in drawing 2 and 
drawing 3 , Moreover, in the optical diffusion section 2, although the length of a mirror 21 is shorter than other mirrors 22-24, 
this is for forming the space which introduces a reference beam 16. Moreover, these mirrors 21-24 are mirrors which consist of 
dielectric multilayers and from which the phase of the reflected light does not shift. In addition, the mirror which consists of a 
metal vacuum evaporationo film is sufficient as this mirror. However, it is made for the mirror side to have turned to the inside. 
[0041] And the above-mentioned optical diffusion section 2 is arranged at the condition of having rotated whenever [ angle theta 
] rightward [ drawing ] to the shaft 200, as shown in drawing 4 . Since the optical diffusion section 2 is perpendicularly arranged 
to the optical diffuser 20, after the optical diffuser 20 has rotated by whenever [ angle theta ], it is arranged. Furthermore, 
although illustration was omitted, the sensitization member 30 is also rotated and arranged at the same angle. Moreover, the 
polarization direction of the parallel light 13 included in this optical diffuser 20 is the direction of Arrow L, as shown in this 
drawing. That is, this polarization direction is also whenever [ theta ]. 

[0042] And when the above-mentioned body light 14 and the above-mentioned reference beam 16 carry out incidence to the 
sensitization member 30, the interference fringe formed of both is recorded on the sensitization member 30, Thereby, the optical 
diffuser 20 will be recorded to the sensitization member 30, and it becomes the hologram which functions as a screen so that it 
may mention later. The holograms 31-34 which have 20 inches of diagonal length by the above manufacture method are 
prepared. 

[0043] However, angle of rotation theta differs by all four sheets, for example, the case where a 40 inches center is made to carry 
out incidence of the image light 390 at the angle of 35 degrees in drawing 5 - a hologram 3 1 - the right - a hologram 32 is [ in 
the left / in the left / the hologram 34 of a hologram 33 ] 1 1 degrees 1 1 degrees 15 degrees 15 degrees on the right. 
[0044] Then, how to connect holograms 31-34 is explained. As shown in drawing 7 (a), the laminating of the hologram 31 is 
carried out on a glass substrate 41, and the transparence PET film 42 (20 inch size) with an adhesive layer is stuck using a roller 
40 on a glass substrate 41. Subsequently, after cutting the part exceeding the 20 inch size of a hologram 3 1 and the transparence 
PET film 42, a glass substrate 41 is removed. 

[0045] Then, the transparence PET film 42 is stuck also to other holograms 32, 33, and 34. Then, after arranging by turning up 
the field where the hologram exposed holograms 3 1 -34 as shown in drawing 7 (b) so that a crevice might not open, the 
transparence PET film 43 with the adhesive layer of 40 inch size was stuck with the roller 40. By the above, the large-sized 
hologram screen 3 whose diagonal length of one sheet is 40 inches is obtained, 

[0046] Next, the display 35 using the above-mentioned hologram screen 3 concerning this example is explained. As shown in 
drawing 6 , the image projection equipments 39, such as a projector, are arranged to the back side upper part of the hologram 
screen 3. By carrying out image formation of the image projected by projection light from the above-mentioned image projection 
equipment 39 on the hologram screen 3, an observer 38 can observe an image on the hologram screen 3. 

[0047] That is, by irradiating projection light, the optical diffuser 20 recorded on holograms 31-34 is reproduced, and holograms 
3 1-34 diffract and diffuse image light like the case where outgoing radiation of the diffused light is carried out from this optical 
diffuser 20. Thereby, holograms 31-34 function as a screen. Moreover, the above-mentioned holograms 31-34 are transparent, 
and since the connecting means of these holograms 31-34 are the transparent PET films 42 and 43, an observer 38 can observe a 
background 381 with an image. 

[0048] The operation effect of this example is explained. As for the optical diffuser used in the manufacture method of this 
example, the mirror is perpendicularly prepared to this optical diffuser (refer to drawing 2 and drawing 3 ). In exposure of a 
sensitization member, although outgoing radiation of the body light is carried out fi"om an optical diffuser by carrying out 
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incidence of the separation light to an optical diffuser, and a part of this body light reaches a direct sensitization member, others 
reach a sensitization member, once it is reflected by the above-mentioned mirror. 

[0049] Therefore, the angle range of the incidence over the sensitization member of body light becomes large, and body light 
with the same breadth as the case where an optical more large-sized diffuser is used can be obtained using a small optical 
diffuser. 

[0050] Moreover, in this example, the hologram of four sheets is manufactured according to an individual, these are unified and 
a hologram screen is manufactured. In case this hologram is manufactured, an optical diffuser and a sensitization member are 
rotated at the same angle theta so that it may mention above. These theta differs for every hologram of four sheets. Moreover, a 
sensitization member is made to carry out incidence of the reference beam on the same horizontal plane as body light. 
[005 1] And this example uses S polarization which has the polarization direction of whenever [ theta ] as a laser light, as 
mentioned above. Therefore, the polarization direction of body light can be made into the condition of S polarization also to the 
optical leaning diffuser and the mirror angle theta Leaning so that it may mention above. That is, it can prevent that an image 
becomes partially and dark with the angle which was mentioned above since it was prevented that body light is reflected by the 
mirror in this exan^le, and the polarization direction changes a lot and which solves and can prevent the generating in question, 
and a hologram becomes partially and dark or an observer looks at. 

[0052] As mentioned above, according to this example, a bright image can be displayed uniformly and the manufacture method 
of the hologram which can observe the image which changes neither brightness nor an amorous glance firom a large angle can be 
offered. 

[0053] The example of two examples of an operation gestalt compares with the manufacture method using S polarization of the 
polarization direction of zero angle as a laser light the manufacture method (S polarization which had the polarization direction 
of 15 angles as a laser light was used) conceming this invention shown in the example 1 of an operation gestalt, as shown in 
drawing 15 - drawing 22 . First, the hologram screen 3 produced by both the manufacture method was prepared, respectively. To 
this hologram screen 3, as shown in drawing 1 5 , the white screen was projected using image projection equipment 39 from the 
method of ascending, and the observer 38 observed the above-mentioned hologram screen 3 at 15 angles with the naked eye. 
[0054] Although, as for the hologram screen 3 obtained by the manufacture method conceming this invention, this observation 
showed that the whole screen was uniformly whitish, as shown in drawing 16 , on the hologram screen by the manufacture 
method (example of a henceforth, comparison) using S polarization which does not have the polarization direction of 1 5 angles 
as a laser light, the m section dark in addition to the bright n section was observed. The boundary line is distinctly reflected 
between this m section and the n section, and this boundary line was in the location with a height of 60mm from the side of the 
lower limit of a hologram screen. It is thought that it is the portion on which the optical diffuser was recorded by the body light 
in which the above-mentioned m section was reflected by the mirror. This hologram is equivalent to the hologram 34 of drawing 
5 . 

[0055] In order to investigate in more detail about this point, as shown in drawing 15 , the color luminance meter was installed in 
the location of an observer's 38 eyes, and written] was measured to the brightness of six point of measurement shown in drawing 
16 and a chromaticity (u', v') [CIE1976UCS chromaticity coordinate (u', v'), and JIS Z8729. This measurement result was 
indicated to drawing 17 - drawing 22 . In addition, as it is indicated in drawing 15 as the "location" of the horizontal axis in 
drawing 17 - drawing 22 , it is the height from the lower limit of the hologram screen 3. Moreover, such point of measurement is 
located from the right end of the hologram screen 3 in the location of 200mm. 

[0056] On the hologram screen 3 by the manufacture method conceming this invention, the boimdary by the side of a mirror and 
an optical diffuser was not clear, and it turned out that there is almost no difference of brightness or a chromaticity so that it 
might be found from drawing 17 which it is as a result of measurement - drawing 22 . On the other hand, in the exan^le of a 
comparison, it turned out that an amorous glance is different the top where the portion in which both brightness and a 
chromaticity were changing to discontinuity, and were exposed on the above-mentioned boundary by the body light by the side 
of a mirror is dark. As mentioned above, according to the manufacture method of this invention, it turned out that the hologram 
screen which can display a bright image uniformly can be obtained. 



[Translation done.] 



